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sPsTRANSPORTATIONREQUIREMENT:
e CONSTRUCTTWO50,984MTSPS'sIN GEOPERYEAR,PLUSPARES
e ANNUALCARGOREQUIREMENT:
- SATELLITE:101,968
- SPARES(II):1,020
102,988RT
LEOTOGEOOTVSYSTEMSCONSIDERED
e LO2/LH2
- PERMITSGEl)CONSTRUCTION
- SHORTRIPTIME
- SPSSOLARARRAYPROTECTEDFROMVANALLENRADIATION
UPTO$1BPENALTYPER5 OWSPSDUETOGREATERPROPELLANTDELIVERYTOLEO.
e PAYLOADPOWEREDELECTRICOTV
- REQUIRESLEOCONSTRUCTIONOFSOLARARRAYMODULES
- LONGTRIPTIME- ECONOMICPENALTY
- EXPOSESSOLARARRAYTOVANALLENRAJ31ATION
- LARGEDISTRIBUTEDMASSPRESENTSCONTROLPENALTIES
CONTROLPENALTIESBECAMEA DECISIONFACTOR.
• INDEPENDENTPOWEREDELECTRICOW
- PERMITSGEOCONSTRUCTION
- LONGTRIPTIME- ECONOMICPENALTY
- SPSSOLARARRAYPROTECTEDFROMRADIATION
- CONCENTRATEDPAYLOADMASSALLEVIATESCONTROLPROBLEM
BETTERMASSDISTRIBUTIOND MIMATESPENALTY_ ADDEDSnLARARRAY.
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OTHEROTVPOSSIBILITIES'
e SOLARCOLLECTOR,THERMALCYCLECONVERSIONELECTRICPROPULSION
e SOLARCOLLECTORHEATEDHYDROGENPROPULSION
e LASERHEATEDPROPELLANTSYSTEM
e ELECTROMAGNETICMASSDRIVER
PAYLOAD POWERED OTV
------- 2.7Kin GENERAL CHARACTERISTICSKm • 5%OVERSIZlNG (RADIATION)
• TRIP TtME - 1B0 DAYS
WED • ISP" 7000 SEC
"_ ',.'.'.'.'.'.'.'.'.'.'..'..'.'..'.'.'.'..'...'.'.'.'..',ARRAY
•. STOWED , " _
' I 1 ARRAY •NO. MODULES 6 2
/ • MODULE MASS (106KG) 8.7 23.7I I
• POWER REQ'D (106Kw) 0.3 0.81I •
I-- ' _,= • ARRAY" 13 365.4Km .1.1 • OTS DRY (106KG) .1 2.9
"" _ _ "='--" • ARGON (X06KG) 2.0 5.6\ • LO21LH2 (106KG) 1.0 2.8
' TANKS • ELEC THRUST (103_N) 4.5 12.2
• CHEM THRUST (10JN) 12,0 5.0
I 1
!iiiii iiiiiiiii! iiii!i!!i! !i! !iiiiiiiiiiiiiii!iiiiiii!!iliiiiiii!ii!!i!,..os.,.
MODULE
(4 PLACES)
NO WITH
ANTENNA ANTENNA
PANEL SIZE: 24x38m 48x57m
NO. THRUSTERS: 560 1680
23O
INDEPENDENTPOWEREOTVCONFIGURATIONCONCEPT- BOEING
•_,w, SILICON SOLAR CELLS
ZUSTER MODULES (4)
L _LJkR ARRAY
INDEPENDENTPOWEREOTVCONFIGURATION
1PI-NII_A
,.,. ,s,o._ ,,_Q,.,_o TO,,:_,.,
• ARRAY AREA ,, 1.8 Km2 DOWrJ - 200 MT
• ELEC THRUST - 3345 N •TRIP TIME:
• EMPTY MASS ,,1462 MT 1044 m UP - 180 DAYS
DOtM_ - 40 DAYS
• ARGON - 46g MT
.+,.....T .,.....
_- t.RumR.omum
_ PAYLOAD AND
___ --.._ -___-
+ _- SOI.AR ARRAY
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EOTVPROPULSIONSYSTEM
Ik_m!
1 F .,,.._.._,
I L ..,..CT..----• NO PROCEBING• NO REGULATION
THR ST R 289THRUSTERS • NO PROCESSING
l S :::_I'I_;A ]--_'_ _I_'_ DIA| _ • PROCESS•ARRA_IfI_IEGU'T|ONALI.--ER
• MOTOR/GENERATOR
_• SOLID STATE
• ACTIVE RADIATOR
• 916 M 2
• LIMIT ELECTRONICS TO
MBAL i SUPPORT
STRUCTURE A.ALiNE tgO
120CM IONTHRUSTER
SP1371
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SELECTED120CMARGONIONTHRUSTERCHARACTERISTICS
FIXED CHARACTERISTICS
BEAM CURRENT: 80.0 AMId.
ACCEL. VOLTAGE: 800.0 V.
DISCHARGE VOLTAGE: 30.0 V. (FLOATING)
COUPLING VOLTAGE,* 11.0 V.
DBI.. ION RATES: 0.16 (J2JJ1)
NEUTRAL EFFLUX: 4.8384 AMP. EQUIV.
DIVERGENCE: 0.98
DISCHARGE LO_: 187.3 EV/ION
OTHER LOSS: 1788.0 W.
UTILIZATION: 0.892 W.
LIFE: 8000 HR.
eWEIGHT: 50. KG.
$ELECTEO CHARACTERISTICS
SCREEN (BEAM) VOLTAGE: 1700 V.
INPUT POWER: 130 KW
THRUST: 2.9 N
EFFICIENCY: 78
_NEIGNT PREDICTION COURTESY OF 1".MASEK OF HRL.
EOTVMASSSTATEMENT
POWERGENERATIONAND DISTRIBUTION 951,000
SOLARARRAY-SILICON 780,000
STRUCTURE ]22,000
POWERDISTRIBUTION 42,000
ENERGYSTORAGE 7,000
ELECTRICPROPULSION 496,000
THRUSTERS 79,000
POWERCONDITIONING 2]9,000
THERMALCONTROL 88,000
STRUCTURES& MECHANISM 61,000
PROPELLANTFEED 49,000
AUXILIARY SYSTEMS 15,000
DRYWEIGHT ],462,000
PROPELLANT 515,000
ARGON 489,000
HYDROGEN 6,600
OXYGEN 39,400
PAYLOAD(GROSS) 4,000,000
TOTAL STARTBURNNASS.............. 5,977,000
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EOIVAVERAGECOSTPERUNIT
FLIGHTUNIT 247,0M
e POWERGENERATION& DISTRIBUTION 99,7
SOLARARRAY 79,6
STRUCTURE 12,2
POWERDISTRIBUTION 1,6
ENERGYSTORAGE 6,4
e ELECTRICPROPULSION 141.0
THRUSTERS 15.4
POWERCONDITIONING 87.2
THERMALCONTROL 22.1
STRUCTURES& MECHANISMS 11,3
PROPELLANTSYSTEM 5,0
m AVIONICS 6,5
PROGRAMMATICS 36,6
TOTAL.. , , , , , , , , $283,6M
EOTV- PERFLIGHTCOST
HARDWARE
AVERAGEVEHICLECOST 283,600
= = $28,400K
FLIGHTSPERVEHICLE 10
PROPELLANT
ARGON 470MT@ $1/KG 470
02 39MT @ $.037/KG 1
H2 7 MT@ $1.53/KG 11
REFURBISHMENT 11,300
PROGRAMSUPPORT 500
TOTALCOSTPERFLIGHT., . . . , . . , . , , . , , , , , , , $40,682K
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INDEPENDENTPOWEREOTVCONCEPT- ROCKWELL
(GALLIUMARSENIDE)
WEIGHT- kG X 10-6
EOTVDRY 0.759 1400M
PROPF.LLANT0.849 _.__
PAYLOAD 6.860 "_TOTAL 8.4 8
1500M
ARGONIONTHRUSTERCHARACTERISTICS- ROCKWELL
MAXIMUMTOTALVOLTAGE,VOLT 4405
MAXIMUMOPERATINGTEMP,OK 1330
SCREENGRIDVOLTAGE,VOLT 1880
ACCELERATORG IDVOLTAGE,VOLT -2525
BEAMCURRENT,AMP 1500
BEAMPOWER,WATT 2.8x 106
SPECIFICIMPULSE,SEC 7963
THRUST,NEWTON 56.26
235
BEAMCURRENTVS.THRUSTERLIFEASSUMPTIONS
BEAMCURRENT- 80AMPS/M2 1500AMPS/M2
THRUSTERLIFE- 8000HOURS 4000HOURS
EOTVKEYISSUETECHNOLOGYNEEDS- GENERAL:
e CAPABILITYFORCOMPREHENSIVEANALYSESOFCOMPLEX,EXTREMELY
LARGESTRUCTURESUNDERGRAVITYGRADIENTLOADS,NON-CONSTANT
APPLIEDFORCES,ANDTHERMALTRANSIENTS.(STRUCTURALCANNOT
BETESTEDUNTILITISCONSTRUCTEDINSPACE.)
e SELECTIONFSTRUCTURALMATERIALSFORTHERTHERMAL,VACUUM,AND
RADIATIONE VIRONMENTOFLEO-GEOFLIGHT.MEASUREMENTOFREQUIRED
PROPERTIESFORDESIGN.
e ANNEALINGOFRADIATIONDAMAGEINSOLARCELLS.
e HIGHLYRELIABLE,REDUNDANTA TITUDE-CONTROLSYSTEMWHICH
GUA_NTEESTABILITYDURINGOCCULATIONFTHESUN,
e AUTONOMOUSNAVIGATION,GUIDANCE,ANDCONTROLSYSTEM.
• MEANSTOASSUREAGAINSTRE-ENTRYFROMLOW-EARTHORBIT.
ELECTRICPROPULSION- KEYISSUES
• TECHNOLOGYFORSCALINGIONTHRUSTERSFROM30 CMTO100CMANDABOVE.
- GRIDSTABILITY
- MULTIPLECATHODEDESIGN
. REPLACEMENTOFMERCURYBYARGONASPROPELLANT.
. IONOSPHERICEFFECTSOFARGON.
. SYSTEMSDESIGNTRADEDATATOSELECT:
- THRUSTERLIFE
- POWER
- THRUST
- IsP
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